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EFFECTS OF COMPOSITION ON PHYSICAL PROPEf?llES OF SPI VpVA VpVP** FOAM SHEBS 



SAMPIF 


PVA/PVP 


DENSnV 


TENSIlf STRENGTH 


ELONGATION 


Y0IIMC'<5 MODULUS 




(PARTS) 


(g/cc) 


(MPa)5 


(AT BREAK. %)5 


^(MPa)5 


1 


n/n 




U.TI ^ l/*UU 






2 


2/0 


0.61 


4.70 i 0.37 


23.39 ± 5.09 


125.30 ± 33~33 


3 


3/0 


0.47 


5,72 ± 0.55 


28.13 ± 1105 


153.00 ± 33.43 


4 


2/2 


0.47 


7.61 ± 0.64 


8.48 ± 0.82 


178.70 ± 25.40 


5 


10/3 


0.52 


6.95 ± 0.75 


15.22 ± 3.46 


161.00 ± 24.20 



JSPI: SOY PROTEIN ISOUTE 
2pVA: POLYfVINYL ALCOHOL) 
]m POLY(VINYL PYRROUDONE) 

VORMUUTION: 100 PARIS SPI. 80 PARTS WATER. 25 PARTS GLYCEROL. AND 1 PART SODIUM 
TRIPOLYPHOSPHATE, (ALL BASED ON 100 PARTS DRY mHT SOY PROTEIN) 
^MEAN ± STANDARD DEVIATION. 



/if./ 



r- 



EFFECTS OF PVA CONCENTRATION ON PHYSICAL PROPERHES OF SPiVpVAVpVP^ FOAM SHEETS^ 



SAMPLE 


PVVPVP 
(PARTS) 


DENSnY 

(g/cc) 


TENSILE STRENGTH 
(MPo)5 


aONGATION 
(AT BREAK. %)5 


YOUNG'S CiSODULUS 
(CilPo)5 


1 


0 


0.45 


4.96 ± 0.88 


3.69 ± 0.75 


205.7 i38i 


2 


10/2 


0.54 


6.40 i 0.68 


4.2 ± 056"^ 


"243:6 r38.7" 


3 


20/2 


0.56 


7.54 ± 0.82 


9.17 ± 186 


257.7 i 51.10 


4 


30/2 


0.52 


7.65 ± 0.68 


6.72 ± 1.55 


266.4 ± 27.4 


5 


40/2 


0.53 


8.04 ± 0.48 


11.61 ± 3.08 


281.1 ± 27.9 



L 



^SPI: SOY PROTEN ISOUTE 
2pVA: POLYfVINYL ALCOHOL) 
W: POLY(VINYL PYRROUDONE) 

VORMUUTION: 100 PARTS SPI. 80 PARTS WATER, 20 PARTS GLYCEROL. 0.5 PARTS POT^IUM 
SORBATE (PRESERVATIVE). AND 1 PART SODIUM TRIPOLYPHOSPHATE. (ALL BASED ON 100 PARTS 
DRY WEIGHT SOY PROTEIN) 
^MEAN ± STANDARD DEVIATION. 



. Fi-a. 



CLASS. 



SUBCIAS3 



EFFECTS OF OCTENYLDECENE SUCCINIC ANHYDRIDE ON PHYSICAL PROPERTIES OF SPIVpVA^PVP^ FOAU SHEETS' 



SAMPLE 


pva/pvp 


ODSA^ 


DENSflY 
(q/cc) 


TENSILE STRENGTH 


n AMAATtAM 

ELONGATION 
(AT BREAK, %)^ 


YOUNGS tuSODULUS 

\ 9 


1 


0 


0 


0.50 


6.30 ± 4.02 


4.02 i 0.61" 


"^193.7 475.4 


2 


10/2 


2 


0.51 


6.21 1 0.61 


5.28 ± 0.35 


141.2 ± 35.5 


3 


20/2 


2 


0.55 


6.52 ± 0.51 


12.93 i 3.09 


190.5 ± 52.40 


4 


30/2 


2 


0.52 


6.61 ± 0.40 


14.15 1 3.10 


151.0 ± 20.4 


5 


40/2 


2 


0.45 


6.43 ± 0.53 


11.39 ±2.68 


170.10 ± 34.57 



|SPI: SOY PROTEIN ISOLATE 
2pVA: POLYfVINYL ALCOHOL) 
W: POLY(VINYL PYRROUDONE) 

^FORMULATION: 100 PARTS SPI, 80 PARTS WATER, 20 PARTS GLYCEROL, 0.5 PARTS POTASSIUM 
SORBATE (PRESERVATIVE). AND 1 PART SODIUM TRIPOLYPHOSPHATE, (ALL BASD ON 100 PARTS 
DRY WEIGHT SOY PROTON) 

^ODSA: OCTENYLDECENE SUCCINIC ANHYDRIDE 

Hm ± STANDARD DEVIATION. 



EFFECTS OF GLYCEROL CONCENTRATION ON PHYSICAL PROPERTIES OF SPIVpVAVpVP^ FOAM SHEETS 



aYCEROL 
(PARTS) 


PVA/PVP 


DENSnY 
(g/cc) 


TENSILE STRENGTH 
(^Pa) 


aONGATION 
(AT BREAK. %) 


YOUNG'S mujs 
^(MPa) ~ 


BIANK 


0/0 


0.46 


5.86 ± 0.38 


11.54 ± 2.41 


158.8 ± 39.6 


20 


10/3 


0.44 


6.57 ± 0.55 


16.33 ± 0.60 


162.7 ± 33.4 


25 


10/3 


0.47 


4.89 ± 0.33 


37.75 ± 5.08 


125.2 ± 26.6 


30 


10/3 


0.47 


3.96 ± 0.24 


65.52 ± 2.42 


90.62 ± 15.12 



^SPI: SOYPROTDN ISOLATE 
2pVA: POLYfVINYL ALCOHOL) 
W: POLY(VINYL PYRROUDONE) 

^FORMULATION: 100 PARTS SPI, 80 PARTS WATER. 1 PART SODIUM TRIPOLYPHOSPHATE, (ALL BASED ON 
ON 100 PARTS DRY WEIGHT SOY PROTEIN). BLANKS CONTIAN 20 PARTS GLYCEROL 
^MEAN ± STANDARD DEVIATION. 



EFFECTS OF GEIATIN ON THE PHYSICAL PROPERTIES OF SPIVpVAVpVP^ FOAM SHEETS* 



SI 

m 

hi 

m 



a 



7 

01 



SAMPLE 


PVA/PVP 


GELATIN 


DENSnY 


TENSILE STRENGTH 


ELONGATION.:. 


YOUNG'S^MGDULUS 




(PARTS) 


(PARTS) 


(g/cc) 


(MPa) 


(AT BREAK, %) 


(MPa) 


1 


0 


0 


0.46 


5.86 ± 0.38 


11i4 1 Z41 


158.8 i 39.6 


2 


10/3 


0 


0.44 


6.57 ± 0.55 


16J3 ± 0.60 


162.7 ± 33.4 


3 


10/3 


6 


0.43 


7.11 i 0.48 


14.42 ± 1.48 


170.8 ± 37.8 


4 


10/3 


10 


0.52 


7.47 f 0.30 


18.81 i 6.06 


1615 ± 16.2 



^SPI: SOY PROTEIN ISOIAIE 
2pVA: POLYfVINYL ALCOHOL) 
W: POLY(VINYL PYRROUDONE) 

^FORMULATION: 100 PARTS SPI. 80 PARTS WATER, 20 PARTS GLYCEROL, 0.5 PARTS POTASSIUM 
SORBATE (PRESERVATIVE), AND 1 PART SODIUM TRIPOLYPHOSPHATE. (ALL BASED ON 100 PARTS 
DRY WEIGHT SOY PROTEIN) 

^MEAN ± STANDARD DEVIATION. 



/iff 




I rm-rrr nr nnnnrcc\t\n Ainrr mi niivoiPfii nDnnrrmrr nr cm 1 /cftM 2 /m/n3 rnAU;W^pTrrc4 
LrrLV/iJ ur rrxuv/LooiKu muLJ un rnuiWAL ri\uru\iiLo vi on /rvn /rvr i unsvi qiiu-io 



SAMPLE 
(0.5 PARIS) 


PVA/PVP 


DENSnY 
(g/cc) 


TENSILE STRENGTH 
(MPa) 


aONGATION 
(AT BREM, %) 


YOUNG'S MODULUS^ 
(MPg) ' - 




0 


0.44 


2.96 ± 0.20 


mo ± 5.84 


56.37 ± 8.65 


NaCI^ 


2/1 


0.49 


3.63 ± 0.32 


52.48 ± 12.76 


91.84 ± 17.62 




2/1 


0.51 


3.50 ± 0.36 


60.88 1 6.25 


76.18 ± 1U7 


CaSt^ 


2/1 


0.63 


3.88 1 0.28 


56.80 ± 9.58 


86.77 i 35.12 


ZnSt^ 


2/1 


0.59 


3.35 ± 0.07 


48.59 ± 7.81 


68.11 ± 9.32 


SDS^ 


2/1 


0.53 


3.57 i 0.34 


62.00 ± 7.88 


104.60 ± 26.54 


UNiaEX^ 


2/1 


0.60 


3.06 ± 0.16 


50i2 i 2.99 


73.49 ± 23.88 


lnt-38H^ 


2/1 


0.56 


3i4 ± 0.40 


50.42 ± 8.22 


85.43 ± 2550 


lnt66HS^ 


2/1 


0.61 


3.95 i 0.27 


57.64 ± 6.79 


88.11 ± 15.80 



^SPI: SOY PROIEN ISOUTE 
2pVA: POLYfViNYL ALCOHOL) 

POLY(ViNYL PYRROUDONE) 
^FOR^TION: 100 PARTS SPI, 80 PARTS WATER, 20 PARTS GLYCEROL, 0.5 PARTS POTi^SIUM 
SORBATE (PRESERVATIVE), AND 1 PART SODIUM TRIPOLYPHOSPHATE, (ALL BASED ON 100 PARTS 
DRY WEIGHT SOY PROTDN) 
± STANDARD DEVIATION. 

^NaCI= SODIUM CHLORIDE. Na2S03= SODIUM SUUTTE, CaSt= CALCIUM STEARATE. ZnSt= ZINC STEARATE 
SDS= SODIUM DODECYL SULFATE. UNIFL£X= COMMERCIAL LUBRICANT FROM UNION CAMP COMPANY, 
INT-38H= INeNAL LUBRICANT FROM AXa COMPANY, INT-66HS= INTERNAL LUBRICANT 
FROM AXa COMPANY 



EFFECTS OF FUVORING AGENTS ON PfffSICAL PROPERTIES OF SPiVpVaVpVP^ FOAM SHEETS 



SAlSilPLE 

\jj mil 1 1 


FIAVORING 


PVA/PVP 


DENSnY 


TENSILE STRENGIH 


aONGATlON 


YOUNG'S [iSODULUS 




AGENT 




(g/cc) 


(MPa) 


(AT BREAK, %) 


(MPo) 


1 
1 


n 

w 


"I" 




i;a>; 4- nRn 


in«^ 4- 017 

1 W*W 1 f — X 


179 m 4. ^1 R 


2 


0 


3/2 


0.47 


5.72 ± 0.55 


28.13 ± 12.05 


153.00 ± 33.43 


3 




3/2 


0.39 


4.92 ± 0.83 


10.97 ± 1.39 


136.10 ±19.63 


4 


ALMOND 


3/2 


0.38 


5.18 i 0.95 


13.31 ± 1.90 


137.20 ± 24.81 



^SPI: SOY PROTEIN ISOLATE 

2pVA: POLY(\^NYL ALCOHOL) . . 

W: POLY(VINYL PYRROUDONE) 

^FORMULATION: 100 PARTS SPI. 80 PARTS WATER. 20 PARTS GLYCEROU 0.5 PARTS POTASSIUM 
SORBATE (PRESERVATIVE), AND 1 PART SODIUM TRIPOLYPHOSPHATE, (ALL BASED ON 100 PARTS 
DRY MHT SOY PROTEIN) 

hm ± STANDARD DEVIATION. 
LEMON AND ALMOND FIAVORING AGENTS= 1 PART EACH 



EFFECTS OF COLORANTS ON PHYSICAL PROPERTIES OF SPIVpVAVp^P^ FOAM SHEETS' 



SAMPLE 


COLORANT 


FVA/PVP 


DENSITY 


TENSILE STRENGTH 


aONGATION 


YOUNG'S MODULUS 








(g/cc) 


(MPo) 


(AT BREAK. %f 


(MPo) . 


1 


0 


0/0 


0.42 


5.45 ± 0.80 


10.54 ± 2.47 


172.40 ± 31.6 


2 


10/3 


3/2 


0.47 


5.72 ± 0.55 


28.13 i 12.05 


153.00 ± 33.43 


3 


PHTHALOCYANINE^ 


3/2 


0.59 


4.30 ± 0.45 


20.84 ± 5.0 


111.30 ± 25.50 


4 


PHTHALOCYANINE 


3/2 


0.59 


4.47 ± 0.33 


23.05 i 12.37 


128.80 ± 20.54 




GREM^ 













^SPI: SOY PROTQN ISOUTE 
2pVA: POLYfVINYL ALCOHOL) 
W: POLY(VINYL PYRROUDONE) 

VORMUIATION: 100 PARTS SPI. 80 PARTS WATER, 20 PARTS GLYCEROL, 0.5 PARTS POTASSIUM 
SORBATE (PRESERVATIVE), AND 1 PART SODIUM TRIPOLYPHOSPHATE, (ALL BASED ON 100 PARTS 
DRY WEIGHT SOY PROTEIN) 

^MEAN ± STANDARD DEVIATION. 

^PHTHALOCYANINE (BLUE/GREEN) = 0.05 PARTS 

^PHTHALOCW#!E GRB^ ?m_ 



r 



500 



400 



B 300 



« 200 

C5 



g 100 



0 - 



-100 L 



CCS 



CJ3 



CO 



GO 



50 
40 
30 
20 
10 
0 



-10 



l_ 



1 1 1 1 — 

TENSILE SMNGTH 
^ PERCENTAGE ELONGATION 
YOUNG'S MODULUS 




-10 0 10 20 30 40 
GLYCEROL CONTENT (wt.%) 



- 4; 



4 3 



CO 



2 ^^-B 



CO 

c^ 



50 



-1 



_j 



r 



400 ,- 



^5- 300 I- 



^ 200 



100 



-100 



CO 



40 

30 I- 
20 
10 



-10 



l_ 



1 1 1 1 1 1 r 
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I I I I I I L 



4 

3 

- 2 

- 1 

- 0 



-5 0 5 10 15 20 25 30 35 
PROPYLENE GLYCOL CONTENT (wt.%) 



-1 



CO 



CO 




/iff.// 



1 

i 





|oRAFTS'V^AN }__ _ ^ j 




